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Introduction and Background




® | oad growth, aging assets, variable energy
resources, and increasingly severe and frequent
weather events are challenging utilities to
simultaneously:

o

o O O

o

Expand transmission and distribution (T&D)
capacity

Improve asset management and utilization
Adopt new operational practices

Expand resilience programs

Maintain energy affordability

® Traditional regulatory processes can discourage

utility interest in testing and deploying advanced grid

technologies to help meet these challenges.

® Regulatory sandboxes aim to bridge the gap
between need and opportunity to deliver
solutions at scale.
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Regulatory Innovation is the Key
Pace of Innovation in the Electric Power Sector

Regulatory Innovations
I Technology Innovations

Pace of Change

Regulatory Innovation
is not keeping up with ——>
technology innovation

McDonnell, Gorman, and Field 2022



https://www.strategen.com/s/STR-Regulatory-Sandboxes_Whitepaper.pdf

® Advanced grid technologies that are
commercially available today, but have not
yet reached full market transformation, could
be adopted within 3-5 years to increase
peak capacity of U.S. T&D systems by 20—
100 gigawatts (GW) at lower cost than like-
for-like replacements.

e Examples include:
o  Dynamic line rating
o Advanced flexible transformers

o Advanced conductors

o  Volt/Var Optimization
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® The traditional utility business model and characteristics of the regulated utility sector can impede the desire
for utilities to invest in research and development (R&D) and scale successful pilots.

Pilot programs, for utilities and in other sectors, frequently do not progress to full-scale programs, due to:

@ Lack of, or unclear, terminology

O  Design flaws
O  Lack of process for scaling
O  Lack of information sharing

@ Disputes

Example Barriers to Utility Innovation
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Berkeley Lab Research

rﬁ '| BERKELEY LAB

Berkeley Lab published research on regulatory sandboxes and
Regulatory Sandboxes and Other

other processes to expedite adoption of advanced grid » Processes to Expedite Utility

technologies. ~~ Adoption of Advanced Grid
“Technologies

w Grace'Relf, Matia Whiting, Lisa C. Schwartz, and Evan Cappérs

The research: B Jer
® Assesses the need for, and barriers to, utility innovation
® Identifies regulatory sandboxes and related processes

® Assesses emerging best practices

Berkeley Lab created an accompanying toolkit to support states
looking to develop a sandbox.

Research available at:
https://emp.lbl.gov/publications/requlatory-sandboxes-and-other
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https://emp.lbl.gov/publications/regulatory-sandboxes-and-other

Report Methodology

e Literature review & synthesis of common and
key findings

e With E9 Insight, comprehensive review of
regulatory proceedings & deep-dive into
regulatory filings, utility innovation webpages,
pilot databases, and other sources

e Structured interviews with utilities, regulators,
consumer advocates, industry trade groups,
and consultants

e Analysis and synthesis of findings
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The Landscape of Regulatory

Sandboxes




Defining Regulatory Sandboxes

g Regulatory Sandboxes

-3 Mechanisms that provide a

N structured environment for testing
- new technologies and business

3 approaches under modified rules

to increase the speed of adoption

The Connecticut Innovative Energy /f \\

Solutions (IES) sandbox mechanism ohace Phase 2:
q Prioritization &

selects cutting-edge project proposals TS Selection

to run for a 12- to 18-month trial period N\ 4
before assessing results and quickly

determining scaling strategies.

Source: CT PURA
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https://www.dpuc.state.ct.us/2nddockcurr.nsf/8e6fc37a54110e3e852576190052b64d/da52e606ad2c1efe85258815005aa04f/$FILE/171203RE05-Attachment%20B-033022.pdf

Regulatory Sandbox Design Elements




Potential Benefits and Risks of Sandboxes







Taxonomy of Sandbox-Type Mechanisms
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Sand Box Activity
. Funding Opportunity
' Pilot Pracess

Rate Case or Rulemaking

State
National

Arizona (not adopted)
California

Connecticut

Hawaii

Michigan

Minnesota (not adopted)
North Carolina

New Hampshire (not adopted)
New Jersey

New York
Oregon
Vermont
Washington, DC
Wisconsin

Program

Innovations and Technological Developments

Innovative Pilot Framework

New Technologies and Business Models

Rate Case Pilot Projects

Innovation Prototyping Process

Grid Transformation and Enablement Program

Innovative Pilot Program



Sandbox Examples

- Connecticut Innovative Energy Solutions

: ®  Reduces barriers for deploying new technologies and to facilitate collaboration between product innovators
B and utilities.

o ®  Follows a four-phase process: ideation and screening, prioritization and selection, project deployment, and
"5 assessment and scaling.

®  Uses thematic program cycles, three participation pathways and an innovation advisory council.
New York Reforming the Energy Vision Demos

®  Allows utilities to develop new business models and effectively unlock new revenue streams and private
investments.

L Encourages flexibility, innovation, partnerships, customer engagement, market creation, scalability and
cost recovery.

Hawaii Innovative Pilot Framework

®  Expedites review of pilot proposals for new technologies, programs, and business models that support
goals in areas such as resilience.

® Complements elements of a performance-based regulation framework targeted at cost control.
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Notable Examples from Abroad

. ® The U.K’s Office of Gas and Electricity Markets (OFGEM) developed an
3 Energy Regulation Sandbox in 2017 as part of its performance-based
regulation framework.

o The sandbox enables demonstrations and trials in the regulated electric
and gas sectors, particularly those that may require modified or
reduced regulations in order to move forward.

® The Ontario Energy Board established an Innovation Sandbox in 2016 to

® The Singapore Energy Market Authority created a regulatory sandbox in 2017.
o The sandbox is a means of formalizing a previous effort to identify
regulatory barriers to innovation on an ad hoc basis.

support achievement of the goals identified in its Strategic Blueprint ::f:o‘m“o“ L
document. ;umnaox
o The sandbox aims to better support innovation by introducing a i .
simpler, less adversarial, and quicker way to trial new technologies and L 4
services. >
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https://www.oeb.ca/_html/sandbox/index.php

Sandbox Outcomes

Utilities and innovators test specific innovations through regulatory sandboxes.

|
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Examples of Specific Projects Resulting

from Regulatory Sandboxes




‘3 Project Location and Average Substation Daily Load By Month
Pacific Gas & Electric deployed energy storage at a ]

substation to deliver autonomous distribution peak
shaving.

® The project successfully demonstrated the ability
to provide 500 kW of loading relief over 4 hours
to delay T&D capacity expansions while
maintaining or improving reliability.

® PG&E found that one ~30 MW storage solution
can provide $5-15M in cost savings from avoided
transmission upgrades.

1800

1600

1400 —

1200 —

kw 1000
® The project informed storage procurement N
practices, operational requirements and N
practices, and investments in distribution :
management controls. '

usg_month =1 —2 —3 —4 —5 —6 —7 —8 —9 —10—11-12
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https://database.epicpartnership.org/project/33024
https://database.epicpartnership.org/project/33002

Project Example: Noteworthy Al

Through the Connecticut IES program, Noteworthy Al is
implementing a project that passively collects data on the condition
of distribution system assets via smart cameras on utility vehicles.

® The project uses Al to analyze footage.
® Expected outcomes include:

o Faster broadband deployment and easier pole
attachment clearance

o Improved vegetation management and associated
better reliability and resilience

o Reduced risk of outages by proactive identification of
equipment defects

o  Analysis of 20% of the utility’s poles within 18 months
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https://www.dpuc.state.ct.us/dockcurr.nsf/8e6fc37a54110e3e852576190052b64d/885c7cdef582777e85258bf00054cb80/$FILE/230807-121124%20For%20Public%20Release-Redacted.pdf
https://www.noteworthy.ai/
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Sandboxes can:

e Advance innovation

¢ Increase information
collection and sharing

e Improve economic
outcomes

e Enhance grid reliability
and resilience

o Better meet customer
needs

e Expand access to
technologies
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9 Initiating a Regulatory Sandbox

Identify barriers to innovation in the jurisdiction and determine which type of sandbox-type mechanism,
sandbox design elements, and other innovation vehicles will best address those specific barriers.

Solicit buy-in from relevant leadership. |

Consider establishing an advisory or working group to foster stakeholder buy-in, bring in expertise in new
areas, and provide ongoing support for the sandbox.
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Emerging Best Practices (2)

ning a Regulatory Sandbox

Identify clear and ambitious sandbox objectives aligned with state and regulatory goals and in

L] L ]
consideration of stakeholder input.
- L ]
o Consider learning, speed, and eventual scaling as primary objectives.
L] L ]
- & Clearly define terminology such as “pilot,” “demonstration,” and “innovative” upfront and with stakeholder
i u input.
Develop clear guidelines on project eligibility, application processes, and selection criteria.

Consider selection criteria that align with sandbox objectives, reward proposals that follow best practices
for pilot design and implementation, are relatively simple in structure, and are responsive to customer
needs and desires.

Create multiple pathways to participation so that innovators and stakeholders can put ideas forward in
addition to or in partnership with utilities.

Establish clear reporting and evaluation requirements using metrics that align with desired outcomes.

Identify go/no-go checkpoints and criteria for selected projects.

Create data and information-sharing requirements as part of reporting by utilities and third party
participants.

Clearly identify scaling strategies and processes for projects that go through the sandbox mechanism.
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Emerging Best Practices (3)

)
o H

dministering a Regulatory Sandbox

Establish and clearly communicate a calendar of events or other sandbox timelines and key dates.

Design templates or standard format documents for applications and for evaluating proposals to reduce
administrative burdens.

Dedicate sufficient staff resources to the sandbox, including cross-functional teams with pre-identified roles
and processes for quickly reviewing applications (if relevant).

Create channels for regular, candid, non-punitive conversations between regulators and utilities, other
innovators, and stakeholders, including non-decisional Commission staff.

Create processes for continuous learning and checkpoints to adjust the sandbox mechanism over time.

Establish and maintain multiple communication channels for sharing information on the sandbox, such as
an informational webpage, a library of sandbox project results, an innovation idea exchange portal, or a
sandbox newsletter.
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The Sandbox Navigator provides tactical resources for developing a
sandbox.

e Background information on regulatory sandboxes and advanced
grid technologies

® |Interactive map of sandboxes A Taxonomy of Sandbox-Type

o Detailed and expandable state case studies Mechanisms

Each category below is a variation on a regulatory sandbox because each
includes a derogation or modification to traditional regulatory rules and

0 Examp|es Of Specrﬂc projects resu |t| ng from Sand boxes practices. There are significant differences in the structure of each

mechanism. These different structures each have benefits and challenges,
and may serve slightly different objectives.

‘ Regulatory toolkit - “Setting Up a Sandbox” _::Jarr\glfr;gr:‘aar‘\i/:ro‘l:’(r::;clgnova(|vegl'ld

e — Activities to improve how pilot projects
are approved and managed

[ e
o Downloadable, model documents

Mechanism that provides a structured

o  Walkthrough of key procedural steps

environment for testing new
Sandbox technologies and business approaches

e Checklist of emerging best practices

Q. See more detailed information on Sandbox Types
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Contacts

Grace Relf: gerelf@lbl.gov, 510-926-0943
Lisa Schwartz: Icschwartz@Ibl.gov, 510-926-1091

For more information
Download publications: https://emp.lbl.gov/publications
Sign up for our email list: https://emp.lbl.gov/mailing-list
Follow us on Bluesky: @BerkeleyLabEMP.bsky.social
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